Efficient conjugation of peptides to oligonucleotides by "native ligation".
A new strategy has been developed for conjugation of peptides to oligonucleotides. The method is based on the "native ligation" of an N-terminal thioester-functionalized peptide to a 5'-cysteinyl oligonucleotide. Two new reagents were synthesized for use in solid-phase peptide and oligonucleotide synthesis, respectively. Pentafluorophenyl S-benzylthiosuccinate was used in the final coupling step in standard Fmoc-based solid-phase peptide assembly. Deprotection with trifluoracetic acid generated in solution peptides substituted with an N-terminal S-benzylthiosuccinyl moiety. O-trans-4-(N-alpha-Fmoc-S-tert-butylsulfenyl-L-cysteinyl)aminoc yclohe xyl O-2-cyanoethyl-N,N-diisopropylphosphoramidite was used in the final coupling step in standard phosphoramidite solid-phase oligonucleotide assembly. Deprotection with aqueous ammonia solution generated in solution 5'-S-tert-butylsulfenyl-L-cysteinyl functionalized oligonucleotides. Functionalized peptides and oligonucleotides were used without purification in native ligation conjugation reactions in aqueous/organic solution using tris-(2-carboxyethyl)phosphine to remove the tert-butylsulfenyl group in situ and thiophenol as a conjugation enhancer. A range of peptide-oligonucleotide conjugates were prepared by this route and purified by reversed-phase HPLC.